ABSTRACT
INTRODUCTION
The phytal assemblages show a very diversified composition. The distribution patterns and abundance of species in the phytal demonstrate correlations with the physical characteristics of the macroalgae bed or floating clumps (Coull and Wells, 1983; Stoner and Lewis, 1985) , such as turbidity and hydrodynamics (Gibbons, 1988) , and sedimentation (Moore, 1973; Gibbons, 1988) . The texture and architecture of fronds have been frequently used as measures of macroalgae habitat complexity (Hacker and Steneck, 1990) , likewise algae density (Crowder and Cooper, 1982; Stoner and Lewis, 1985) , volume (Coull and Wells, 1985) and biomass (Heck and Wetstone, 1977; Stoner and Lewis, 1985) .
The presence of epiphytic algae provides an increase in the habitat complexity (Hall and Bell, 1988) . These epiphytes are important in structuring the phytal assemblages, contributing to maintain high density and/or diversity of the epifauna by supplying more space and food (Marx and Herrnkind, 1985) or shelter against predators (Crowder and Cooper, 1982; Coull and Wells, 1983; Leber, 1985; Russo, 1987) . Temporal variation in phytal populations can be caused by seasonality in their reproductive activity and recruitment (Edgar, 1983; Dutra, 1988) . The seasonality of the epifauna can also be related to the growth and reduction of the macrophytes (Mukai, 1971) and to the variation in epiphytic coverage (Hall and Bell, 1988) .
Extensive banks of the brown algae Sargassum cymosum occur in the infralittoral fringe on the rocky shores of the State of São Paulo, southeastern Brazil. It is a ramified macroalgae varying from 40 to 60 cm length (Joly, 1965) , which shows seasonal variation in biomass (Paula and Oliveira Filho, 1980) . Sargassum is frequently epiphyted by the red algae, Hypnea musciformis in this region (Berchez et al., 1993) . This epiphyte has hook-like structures that allow its fixation on the host Sargassum (Joly, 1965) . The aim of this study was to describe the temporal variation in the biomass of Sargassum and the epiphytic Hypnea in four sampling periods over one year. The density of the associated fauna was compared among faunistic groups and periods. The relationship between Sargassum biomass and intensity of Hypnea epiphytism with the abundance of the epifauna was also studied. 
MATERIALS AND METHODS
This study was carried out on Lamberto's Beach (23°30'11"S; 45°07'11"W), located at Flamengo Bay in the city of Ubatuba (São Paulo, Brazil) ( Fig. 1 ). This small sheltered sandy beach is subjected to semidiurnal tides and has boulders of both natural and anthropic origin where fronds of Sargassum cymosum are attached (Montouchet, 1979) . The collections were taken in February, May, August and November 1989 during diurnal low tide. Ten to fifteen fronds (with the apressory) were removed after the entire frond being covered with a plastic bag. In the laboratory, each frond was washed in a sequence of four buckets filled with seawater and drops of formalin to remove the fauna. This method is considered efficient and removes 95% of the total epifauna (Taylor and Cole, 1994) . The water from the buckets was filtered through sieves of 0.295 µm mesh size to retain the macrofauna and juveniles (Tanaka and Leite, 1998 (Zar, 1984) . The relationship between Sargassum biomass and intensity of Hypnea epiphytism was estimated by regression analysis. The abundance of the total fauna (total number of individuals) was also correlated with biomass of Sargassum, biomass of Sargassum+Hypnea, and intensity of epiphytism by Hypnea. About 30% of the fronds of Sargassum were not epiphyted by Hypnea during the whole sampling period. In order to verify the relationship between Sargassum biomass and Hypnea epiphytism, Sargassum fronds from February and May were selected due to their similar weights (Fig. 2) .
RESULTS

Variation in
Fronds from August and November were not considered in this analysis because they had lower biomass in relation to February and May, the small variation in their biomass, and the marked variation in the intensity in the intensity of Hypnea epiphytism (Fig. 3) . Sargassum fronds without the epiphyte were also not taken into account in this analysis. These two procedures were done to avoid confounding effects of seasonality in the Sargassum biomass and differential colonization of epiphytes among individual fronds in estimating the relationship between Sargassum biomass and intensity of Hypnea epiphytism. Such procedure evidenced an inverse relationship between these two parameters (r 2 =0.770, df=1, p<0.001; y=59.219 -0.877x) (Fig. 3) . 
Temporal variation of faunistic composition
Gastropoda dominated the fauna and was followed by Gammaridea, Caridea and Isopoda. The other faunistic groups occurred in lower densities. A marked seasonal variation in the mean density of the almost all faunistic groups associated to Sargassum was found among sampling dates (Table 1) . This variation was also recorded for the total fauna, i.e., when all individuals of all November faunistic groups were pooled in the same analysis (Fig. 4) . Highest and lowest mean densities were observed in February and May, respectively (Tukey-type test in Fig. 4) . Gammaridea, Caprellidea and Polychaeta (Fig. 5, 
DISCUSSION
The epiphytism by Hypnea showed a direct relationship with Sargassum biomass during the study period. From August to November, the epiphytism rate increased considerably but this trend was not followed by an increase into Sargassum biomass. Moreover, there was a significant and inverse relationship between individual biomass of Sargassum fronds and the intensity of Hypnea epiphytism taking in account periods of the year with similar values of Sargassum biomass (February and May) (Fig. 3) . The larger (heavier) the fronds of Sargasssum, the smaller the intensity of Hypnea epiphytism they seem to sustain. Differences in sizes of the fronds could be related to the influence of the epiphytic algae over the growth and survival of the macroalgae substratum. Epiphytes may reduce the photosynthetic rates of the macroalgae and increase branch fragmentation (Buschmann and Gomez, 1993) . As several species of filamentous epiphytic algae grow especially in the uppermost portion of the branches, they may promote the loss of those portions (Széchy and Paula, 1998) . Since Hypnea epiphytism on Sargassum is very frequent in the studied area, this epiphyte may influence the development of this macroalgae. Hypnea biomass showed a temporal variation with smaller values recorded in August. This pattern did not support the results of Faccini and Berchez (2000) , which did not find evidence for temporal variation in biomass of Hypnea on the coast of São Paulo State. On the other hand, the temporal variation in Sargassum biomass, with higher values in summer (February) and lower values in winter (August), agreed with previous studies in the same region (Paula and Oliveira Filho, 1980) . The associated fauna of Sargassum at Lamberto's Beach was found to be dominated by Gastropoda. Gammaridea and Caridea were also very representative groups in the Sargassum fronds in this study. In fact, Gastropoda and Gammaridea were frequently described as dominant groups on phytal assemblages both in Lamberto's Beach (Montouchet, 1979; Tararam and Wakabara, 1981) as well as in other areas (Dutra, 1988) . Caridea and Isopoda have also been recorded in high densities associated to this algae (Tararam and Density (Ind.g , 1981; Mantellato et al., 1999) . The other faunistic groups occurred in low densities and sometimes were rare as also described by Tararam and Wakabara (1981) . However, the low density of some groups such as Brachyura, Anomura and Pisces could be caused by an inadequacy of the sampling method (covering the algae with plastic bags in low tides) in estimating abundance of very mobile organisms. The density of some faunistic groups associated with Sargassum showed a clear variation over the studied period. The increase in density of some groups from February to November could have been caused by different factors: 1. recruitment peaks; 2. reduction in biomass of Sargassum without reduction in species abundance; 3. migration related to the high complexity offered by the high Hypnea epiphytism in November. The inverse pattern, i.e., reduction in density starting in February, could be explained by the reduction in Sargassum biomass, associated with an increase in the intensity of Hypnea epiphytism, which reduced the available surface to be used by the organisms. This would be especially applied to the gastropods, which needed large surfaces to attach to or feed on. The increase in the intensity of Hypnea epiphytism might positively influence the density of amphipods (both gammarid and caprellid) due to an increase in habitat complexity. In fact, a positive relationship between habitat complexity and abundance of amphipods was observed (Martin-Smith, 1993) . Macroalgae biomass may influence the density of organisms of the phytal assemblages as also demonstrated in the present study (Stoner and Lewis, 1985) . In addition, the presence of epiphytes directly influenced the species density (Martin-Smith, 1993; Pavia et al., 1999) by increasing the structural complexity and food availability (Stoner and Lewis, 1985; Sebens, 1991; Jarvis and Seed, 1996) . The influence of the frequency of epiphytism on the density of taxonomic groups was not evidenced at Lamberto's Beach. However, it did not refute the positive effect of Hypnea epiphytism demonstrated on particular functional groups as herbivores (Poore, 1994; Viejo, 1999) and tube building species (Schneider and Mann, 1991) . 
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